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1. Response to Bruskotter and colleagues
We recently described the following six interrelated issues that
justify questioning some of the discourse about the reliability of the
literature on the ecological roles of large carnivores (Allen et al., in
press):
1. The overall paucity of available data,
2. The reliability of carnivore population sampling techniques,
3. The general disregard for alternative hypotheses to top-down for-
cing,
4. The lack of applied science studies,
5. The frequent use of logical fallacies,
6. The generalisation of results from relatively pristine systems to
those substantially altered by humans.
We thank Bruskotter et al. (2017) for responding to our concerns
and engaging with this important issue. We agree completely that non-
experimental studies can and do often have great value, and we re-
cognise that in many (most) cases these types of studies may provide
the only data that are available. We acknowledge the many challenges
of working on large, cryptic, dangerous, and highly-mobile animals in
the wild. However, the absence of more robust data and the reality of
these challenges do not excuse weak inference or overstating conclu-
sions – a practice apparent in many studies (and communication of
those studies) adopting only observational or correlative methods to
infer the roles of large carnivores (reviewed in Allen et al., in press).
We advocated in our original article, agree with Bruskotter and
colleagues, and reaffirm here, that bringing together studies based on
multiple different methods is a powerful way to improve the quality of
large carnivore science. But we reaffirm that not all studies are of equal
value. Manipulative experiments have far greater inferential power
than observational and correlative studies, which should accordingly be
valued as ‘weaker’ than manipulative experiments (e.g. Li, 1957; Krebs,
1999; Hone, 2007; Fleming et al., 2013). The need for such experiments
may not be as strong where animal numbers are small and more easily
observed, study area sizes are small, climates are stable, harvest does
not occur, livestock are not present, land use changes are negligible,
and past or present human effects are non-existent. In such cases,
knowledge obtained from non-experimental studies can be informative.
But where these and many other influential factors are present, ma-
nipulative experiments can be the only way to tease out the relative
effects of all the potential causal factors that may explain our ob-
servations. We of course agree with Bruskotter and colleagues that the
best situation is when multiple strands of evidence are considered (see
also Ford and Goheen, 2015), and we freely recognise that wildlife
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management decision-making should be informed by more than just
scientific knowledge. The challenge lies in the integration of the mul-
tiple sources of information, the appropriate weighting or value at-
tached to each, and the way they are used to inform carnivore con-
servation and management attitudes, policy and practice.
The Behaviourally Mediated Trophic Cascade Hypothesis (BMTCH),
the Mesopredator Release Hypothesis (MRH), and the Trophic Cascade
Hypothesis (TCH) have seen much public and scientific interest. But
reports claiming strong carnivore effects (e.g. Letnic et al., 2017;
Newsome et al., 2017) and weak or attenuated carnivore effects (e.g.
Pasanen-Mortensen et al., 2017; Rich et al., 2017) both continue to
regularly appear in the literature. Calls for these hypotheses to be
considered universal and/or important phenomena (e.g. Estes et al.,
2011) now appear premature and unsupported (Peterson et al., 2014;
but see also Cooke and Soriguer, 2017; Haswell et al., 2017; Morgan
et al., 2017). Nevertheless, many people have come to believe that
evidence for these ideas is strong, so we fully expect some disagreement
with these conclusions. We agree with Bruskotter et al. (2017) that it is
not ‘equivocal’ that predation can have an impact on herbivore abun-
dance, and that over-abundant herbivore populations can have adverse
impacts on habitats. What is equivocal (see Mech, 2012; Allen et al., in
press) is that (1) these simple predator-prey relationships inevitably
produce important cascading consequences for entire food webs, (2)
these effects are always strong (or one of the strongest) drivers of
ecosystem structure, (3) any addition or removal of large carnivores
will necessarily have important cascading consequences for ecosystem
functions, and (4) large carnivores must be present and abundant for
any ecosystem to be considered healthy or resilient. Moreover, the
considerable value of large carnivores need not be linked to the de-
monstration of these things.
Our intention is to increase the degree of reflection among re-
searchers and wildlife managers about the strength and utility of the
available evidence for these effects when they seek to bridge the sci-
ence-policy-practice interface in this explicitly value-laden field of
conservation biology. We argue that there is a need for the scientific
community to be much more humble and honest about the strength of
our inferences and the certainty of our knowledge concerning complex
ecological issues. Large carnivore conservation and management efforts
are most likely to be successful when scientific evidence is clear, strong,
and used in conjunction with other sources of information to support
social, economic, and political change.
References
Allen, B.L., Allen, L.R., Andrén, H., Ballard, G., Boitani, L., Engeman, R.M., Fleming,
P.J.S., Ford, A.T., Haswell, P.M., Kowalczyk, R., et al., 2017. Can we save large
carnivores without losing large carnivore science? Food Webs (in press, xx:xx-xx).
Bruskotter, J.T., Vucetich, J., Smith, D., Nelson, M., Karns, G., Peterson, R., 2017. The role
of science in understanding (and saving) large carnivores: a response to Allen and
colleagues. Food Webs (xx:xx-xx).
Cooke, B.D., Soriguer, R.C., 2017. Do dingoes protect Australia's small mammal fauna
from introduced mesopredators? Time to consider history and recent events. Food
Webs (xx:xx-xx).
Estes, J.A., Terborgh, J., Brashares, J.S., Power, M.E., Berger, J., Bond, W.J., Carpenter,
S.R., Essington, T.E., Holt, R.D., Jackson, J.B.C., et al., 2011. Trophic downgrading of
planet earth. Science 333, 301–306.
Fleming, P.J.S., Allen, B.L., Ballard, G., 2013. Cautionary considerations for positive
dingo management: a response to the Johnson and Ritchie critique of Fleming et al.
(2012). Aust. Mammal 35, 15–22.
Ford, A.T., Goheen, J.R., 2015. Trophic cascades by large carnivores: a case for strong
inference and mechanism. Trends Ecol. Evol. 30, 725–735.
Haswell, P.M., Kusak, J., Hayward, M.W., 2017. Large carnivore impacts are context-
dependent. Food Webs (xx:xx-xx).
Hone, J., 2007. Wildlife Damage Control. CSIRO Publishing, Collingwood, Victoria.
Krebs, C.J., 1999. Ecological methodology, Second edn. Benjamin Cummings, Menlo
Park, California.
Letnic, M., Feit, A., Forsyth, D.M., 2017. Strength of a trophic cascade between an apex
predator, mammalian herbivore and grasses in a desert dcosystem does not vary with
temporal fluctuations in primary productivity. Ecosystems (xx:xx-xx).
Li, J.C.R., 1957. Introduction to Statistical Inference. Edwards Bos Distributors, Ann
Arbor, Michigan.
Mech, L.D., 2012. Is science in danger of sanctifying the wolf? Biol. Conserv. 150,
143–149.
Morgan, H.R., Hunter, J.T., Ballard, G., Reid, N.C.H., Fleming, P.J.S., 2017. Trophic
cascades and dingoes in Australia: does the Yellowstone wolf–elk–willow model
apply? Food Webs (xx:xx-xx).
Newsome, T.M., Greenville, A.C., Ćirović, D., Dickman, C.R., Johnson, C.N., Krofel, M.,
Letnic, M., Ripple, W.J., Ritchie, E.G., Stoyanov, S., et al., 2017. Top predators
constrain mesopredator distributions. Nat. Commun. 8, 15469.
Pasanen-Mortensen, M., Elmhagen, B., Lindén, H., Bergström, R., Wallgren, M., van der
Velde, Y., Cousins, S.A.O., 2017. The changing contribution of top-down and bottom-
up limitation of mesopredators during 220 years of land use and climate change. J.
Anim. Ecol (xx:xx-xx).
Peterson, R.O., Vucetich, J.A., Bump, J.M., Smith, D.W., 2014. Trophic cascades in a
multicausal world: Isle Royale and Yellowstone. Annu. Rev. Ecol. Evol. Syst. 45,
325–345.
Rich, L.N., Miller, D.A.W., Robinson, H.S., McNutt, J.W., Kelly, M.J., 2017. Carnivore
distributions in Botswana are shaped by resource availability and intraguild species.
J. Zool (xx:xx-xx).
B.L. Allen et al. Food Webs 13 (2017) 49–50
50
